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Descriptive Epidemiology of Secondary Transport from
the Emergency Unit of a State Hospital
Aims: To determine the decision time (DT) in the Emergency Department (ED) to establish the factors that
prolong DT.
Methods: This was a prospective study performed between November 17 and December 18, 2005, involving
patients who had been admitted to the ED and whose transfer to other hospitals was decided. We used “The
Patient Transfer Questionnaire”, which included the date of transfer, demographics of the patient, and the
physician’s decision of the time of transfer. The statistical variables were assessed using SPSS.
Results: A total of 507 patients were included, of whom 53.4% were male. The most frequent diagnoses in
transferred infants, children, adolescents, and adults were infection, convulsion or epilepsy, acute abdomen,
and coronary syndrome, respectively. There was a significant correlation between age groups and the main
diagnosis (trauma vs. no trauma). The mean DT was 37.7 ± 1.6 min. The longest DT was due to a lack of
critical care beds; the shortest DT was determined for infants. The differences in DT between age groups,
reasons for transport, and the patients’ in-hospital consultation before the decision to transport were
statistically significant. Age groups were found to be the most significant indicators in the DT.
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Conclusion: The organization of the services in the hospital directly affects the secondary DT.
Key Words: Emergency service, secondary transport, transport decision time

Bir Devlet Hastanesi Acil Servisinden ‹kincil Sevklerinin
Tan›mlay›c› Epidemiyolojisi
Amaçlar: Acil Servisten (AS) hasta sevk karar süresini (HSKS) belirlemek, bu süreyi uzatan faktörleri
incelemek.
Metotlar: Bu prospektif çal›ﬂma 17.11.2005-18.12.2005 tarihleri aras›nda AS’e baﬂvuran ve buradan di¤er
hastanelere sevki planlanan hastalar› içermektedir. Sevk tarihi, hastan›n demografik özellikleri ve sevk eden
doktorun sevk karar zaman› “Hasta Sevk Formu”na kaydedilmiﬂtir. ‹statistikler SPSS kullan›larak
hesaplanm›ﬂt›r.
Sonuçlar: % 53,4’ü erkek olan toplam 507 hasta çal›ﬂmaya dahil edilmiﬂtir. Sevk edilen infant, çocuk,
adolesan ve yetiﬂkinler için en s›k tan› s›ras›yla enfeksiyon, konvülziyon veya epilepsi, akut bat›n ve koroner
sendromdur. Yaﬂ gruplar›yla temel tan› (travmaya karﬂ› travma olmayanlar) aras›nda anlaml› ba¤lant›
mevcuttu. Ortalama HSKS 37,7 ± 1,6 dakikad›r. En yüksek HSKS yo¤un bak›m ünitesi yataklar›n›n dolu
olmas›, en k›sa HSKS ise infantlar için tan›mlanm›ﬂt›r. Yaﬂ gruplar›, sevk nedeni ve sevk karar›ndan önce
konsultasyon istenmesi HSKS’i anlaml› olarak etkilemektedir. HSKS için en anlaml› belirleyici faktör yaﬂ
gruplar› idi.
Sonuç: Hastane içindeki servisler aras› organizasyon sekonder HSKS’i direkt olarak etkilemektedir.
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Secondary transportation (ST) is the transfer of the patient from one acute care
hospital to another for continuation of clinical care (inter-hospital transfer) (1). The
number of inter-hospital transfers is increasing among hospitals since they result in an
improvement of the transferring hospital outcome profiles (2). As the Emergency
Department (ED) is one of the most common departments within the hospital to refer
and receive critically ill and injured patients, the ED plays a key role in the organization
of ST (1). The main goals of this study are to understand transfer patterns, to determine
the decision time (DT) in the ED, and to find and deal with the factors that prolong DT.
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Materials and Methods
Setting
Our hospital is a secondary referral state hospital with
700 beds and nearly 150,000 annual emergency visits.
The ED serves as an acute care emergency room with a
31-patient capacity, 15 general practitioners, only 1
emergency physician, and 21 medical staff. Erzurum is in
the eastern region of Turkey, with a population of
400,000. There are 4 other hospitals in this city: 1 public
hospital, a tertiary referral university teaching hospital,
and 2 special care public hospitals, 1 of which is
specialized in gynecology-obstetrics and pediatrics, while
the other is specialized in pulmonary diseases. The
hospital where the study was conducted was the
transferring hospital and accepts both adult and pediatric
patients.
Study Subjects
This study is a prospective observatory study
conducted between November 17 and 18 December
2005 (a 1-month period). The study included patients
whose physicians decided to transfer them to other
hospitals. Age, gender, and diagnosis were not regarded
as exclusion criteria for the study. Infants were defined as
patients younger than 1 year of age, children as those
from 1 to 12 years of age, adolescents as those from 13
to 15 years of age, and adults as those older than 16
years of age. The weekend was regarded as Saturday and
Sunday, and the remaining days as weekdays.
Data Collection
Data were collected with a structured questionnaire,
“The Patient Transfer Questionnaire”, prepared by one of
the researchers (ME), who was an emergency specialist.
It included the date of the transfer; name, sex, and age of
the patient; and physician’s transfer decision time.
Decision time (DT) (time taken to decide to transfer) is
defined as the period from the arrival of the patient at the
ED to the verbal acceptance of transfer by the responsible
physician. The times of arrival of all patients were
recorded in the patient files by nurses and/or physicians
during the study period, regardless of whether the
patients were transferred or not. For patients that were
transferred to another hospital, the DT was calculated
using the arrival time previously recorded in the patient
file. The DT was then added to the questionnaire, which
also included the reason for secondary transport (further
investigation, no service bed, no critical care bed, etc.),
264
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the hospital where the patients were transferred to
(university, specialized hospitals such as pediatric
hospital), whether the patient was examined or consulted
by related specialists before the decision to transfer, and
the physician’s diagnosis before transportation. Diagnoses
were also classified as traumatic and non-traumatic.
The questionnaire was filled out by the attending
physician or the medical staff of the ED. The next day, the
emergency physician examined the forms, re-examined
ED polyclinic registrations, and phoned transferred
patients for whom the questionnaire was not filled out or
incompletely filled out. If the filled-out forms were found
to be deficient in terms of demographic data, they were
completed with the help of the hospital’s computer
network where all of the information was available.
Patients whose information was unavailable were
excluded from the study.
Statistics
The Kolmogorov-Smirnov test was used to calculate
the distribution of the variables. The Pearson chi-square,
the Kruskal-Wallis, and the Mann-Whitney-U test were
performed in order to find the determinants of DT. After
univariate analyses, binary logistic regression was used to
determine the effects of some factors on DT. In order to
apply logistic regression, DTs were divided into 2
subgroups according to the median value, so as to convert
the continuous variable into a dichotomous variable. A
95% confidence interval was chosen to indicate
significance. Variables associated with the outcomes in
the univariate analysis at a P value of less than 0.25 were
examined in multivariate logistic regression models. A
backward reduction modeling strategy was used.
Backward elimination started with all of the variables in
the model. Then, at each step, variables were evaluated
for entry and removal. The score statistics were always
used for determining whether variables should be
removed from the model or not. Wald statistics were
used to select variables for removal (by default 0.10).
The size of the effect of each of the risk factors was
measured using the odds ratios (ORs) and 95%
confidence intervals (CIs). The statistics were analyzed
using SPSS 11.5 (SPSS, Inc, Chicago, IL, USA).
Ethical Issues
The study was approved by the Directorate of
Numune Hospital and the General Health Directorate of
Erzurum province.
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Results
Transportation rate and demographics
During the study period, there were 13,205
admissions to our ED: 6777 (51.32%) were male and
6428 (48.68%) were female. STs were decided for 515
patients. The ST rate was 3.90% (n = 515). Because of
insufficient data, 8 patients were excluded from the study
(exclusion rate = 1.5%). A total of 507 patients were
included in the study: 236 (46.54%) patients were
female and 271 (53.45%) were male. The mean ages of
the study group overall, and of females and males were
35.7 ± 1.1 years (range 0-87 years, median: 35), and
36.6 ± 1.7 and 34.9 ± 1.6, respectively. There was no
significant difference between the mean ages according to
gender (U = 31099, P = 0.593). Of the participants,
67.4% (n = 342), 15.9% (n = 81), 13% (n = 66), and
3.5% (n = 18) were adults, children, infants, and
adolescents, respectively.
Physician Diagnoses
The distribution of the first 3 diagnoses according to
age groups is illustrated in the Figure. Of the infants,
40.9% were transferred because of infections, while
23.5% of the children were transferred due to convulsion
or epilepsy. Of the adolescents 16.7% were transferred
because of acute abdomen, and 20.21% of adult patients
were transferred due to acute coronary syndrome (ACS).
Trauma patients were more frequently male (P =
0.000) and there was a significant correlation between
age group and the main diagnosis (trauma vs. no trauma)
(P = 0.007).
Where patients were transferred to
Transportation to other hospitals was as follows:
94.95% (n = 489) patients to the tertiary referral center
Infection
Adults

12.8

Adolescents

16.7

5.8

Convulsion &
epilepsy
Burns

20.2

16.7

11.7

Acute abdomen
Trauma

Children

23.5

12.5

9

Acute coronary
syndrome
Intoxication

Infants

40.9

18.2

9

Cerebrovascular
event

%
Figure.

First 3 diagnoses of transferred patients according to age
groups.
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(university hospital), 2.1% (n = 11) to a special care
center for respiratory diseases, 1.74% (n = 9) to the
Gynecology and Obstetrics Hospital (a specialized care
center), and 1.16% (n = 6) to other state hospitals.
Determinants of DT
The mean DT of the study population was 37.7 ± 1.6
min (median = 30, range = 5-360). Sixty percent of the
patients were transferred after a DT of more than 30
min. Univariate and multivariate analyses of determinants
of DT are shown in Tables 1 and 2. The longest DT was
50 ± 6.3 min, due to a lack of critical care beds, and the
shortest DT was 24 ± 1.9 min, determined for infants.
The differences in DT between age groups, the reason for
transfer, and the patients’ in-hospital consultation before
the decision to transfer were statistically significant
(Table 1).
Multivariate analyses were performed to determine
the possible risks of prolonged DT (more than the median
of the study group, 30 min). The logistic regression
model is shown in Table 2. Age group was found to be
the most significant indicator for ST decision. Being an
adult increased the DT to over 30 min (OR = 4.28, P =
0.000, C.I. = 2.21-8.30).
Table 1. Descriptives and determinants of decision time according to
univariate analysis.
Decision time
Factors
Gender
Male
Female
Age group
Infant
Children
Adolescents
Adults
Physician Diagnosis
Trauma
No trauma
Reason for transport
Further investigation
No service bed
No critical care bed
In-hospital consultation
before transport decision
Examined by the specialist
Consulted by phone
Neither examined nor consulted
Day of the transfer
Weekend
Weekday

Mean ± S.E.M.

P value
0.197

34.8 ± 1.8
41.0 ± 2.7
0.000
24.0
37.1
35.5
40.5

±
±
±
±

1.9
6.2
6.6
1.7
0.213

37.3 ± 5.4
37.7 ± 1.5
0.023
36.0 ± 1.5
41.9 ± 4.3
50.0 ± 6.3
0.041
40.2 ± 3.6
37.1 ± 1.8
41.1 ± 9.7
0.913
40.8 ± 3.8
36.3 ± 1.6
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Table 2. Determinants of DT (cut from median value, 30 min) by
multivariate analysis (adjusted for gender).
Decision time
O.R.
Model
Age group
Infant
Children
Adolescents
Adults
Reason for transport
Further investigation
No service bed
No critical care bed

P

C.I.

1 (Ref)
2.39
2.24
4.28

0.035
0.207
0.000

1.06-5.38
0.63-7.90
2.21-8.30

1 (Ref)
2.16
1.82

0.073
0.133

0.93-5.04
0.83-4.00

Discussion
The transportation rates differ between 1.63% and
10.8% in the literature (2-6). Our transportation rate
was acceptable (3.9%). In Turkey, the first responder
departments are hospital EDs, whereas in other countries
there are also trauma centers. Trauma centers’ secondary
transfers tend to be more frequent compared to hospital
EDs’.
Our transportations mainly involved the dispatching of
patients to the university hospital. There were only 6
patient transfers to the other state hospitals, all of whom
were transported due to a lack of available ward beds. A
total 20 patients were transported to specialized
hospitals (gynecology and pediatrics hospital and the
pulmonology hospital) because of the requirement of
medical expertise that at that time was unavailable at the
study hospital. As the city has 2 special care centers, there
are no physicians with these specialties at the study
hospital. The relatively low transfer rate to specialty
hospitals may indicate that the emergency ambulance
services and the inhabitants know which medical center
they should be admitted to.
In previous publications, we witnessed concept
confusion about terms for transportation times. After
Garrison et al. first defined “time to request (TTR)” in
1989, Beddingfield et al. defined the “decision time” as
the interval from the time of the patient’s arrival at the
referring hospital to the time the university medical
center received the first transport request call (7,8).
Craig calculated the DT as the summation of transfer
acceptance time and the total time spent in the ED (6).
266
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Gray et al. only considered the total time in the ED.
Ammon et al. measured the DT as the time from arrival
at the ED to acceptance of transfer by the receiving
hospital (1,3). Concept confusions on the terms “time to
request (TTR)”, decision time, time to transfer
acceptance (6), stabilization time, or length of stay must
be solved and the authors must find collective concepts
and collaborative definitions for these time sequences
(3,5,6,9).
Ammon et al. found a mean DT of 75 min and a range
of 3-440 min in pediatric patients. Gray et al. found a
mean “length of stay” of 185 min, and the range as 135258 min in adult patients, half of whom were trauma
cases (3,10). Garrison et al. examined primarily adult
patients and noted that few pediatric patients had shorter
TTRs than the adults (34 vs. 72 min), respectively (7). An
Australian study found the mean “time to transfer
acceptance” to be 56.7 min (19.1-94.8 min) (6).
Beddingfield et al. studied a more detailed request time in
pediatric ED: the median TTR for all patients was 132
min (58-402 min) (6). The TTR varied significantly with
the diagnoses category (trauma vs. medical), but not with
the age of the patient. The median TTR for trauma
patients was 62 min, while for medical patients the
median TTR was 172 min. The median TTR for infants,
children, and adolescents was 147, 129, and 128 min,
respectively (8).
Our study is one of a few studies that found the mean
DT not to exceed 1 h (38 min). The reason may be the
government’s health policy. In some crowded hospitals,
the polyclinics also work in the night shift up to 2300
hours. Therefore when there is a need for consultation, it
is easier to find the consultant and the consultants can
reach the ED within a few minutes.
In our study, the DT varied with the age groups:
infants had the shortest mean DT. There is no pediatric
physician in our ED, and the general practitioners are not
experienced enough to deal with infants (pediatric life
support course number per year is insufficient and none
of the ED physicians possess this certification). Our
hospital does not have a pediatric intensive care unit and
the number of incubators in the pediatric service is
insufficient. All these factors influence infants’ short DT
and high transfer rates. Pre-agreed guidelines on transfer
and continuing education of rural hospital doctors about
existing resources are possible ways of improving the
current state of affairs.
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In contrast to the literature, surprisingly, we did not
demonstrate significantly significant differences between
DTs in the traumatic and in the non-traumatic groups (8).
According to the rules set the government, patients’
diagnostic imaging (conventional X-rays, tomography
etc.) test results cannot be removed from the archives of
the hospitals, except under extraordinary circumstances
(11). In order to avoid wasting time, serious traumatized
patients are transported to tertiary care centers before
these imaging tests are performed (11).
A few studies have examined transfers during
weekdays. Gray et al. investigated the monthly variation
at the time and on the day of transfer (10). Craig et al.
could not find any significant effect of day or time of
patients’ arrival or insurance status on any of the
outcome measures (6). We also found no significant
relationship between transfers performed at the
weekends and those occurring on weekdays.
The main transfer diagnoses were ACS,
cerebrovascular event, and trauma in adults, and severe
infections, convulsion and/or epilepsy in infants and
children. An important deficiency in our hospital is the
absence of coronary angiography and cardiovascular
surgery for coronary by-passes; thus, ACS patients are
transported to tertiary care centers. In our hospital, we
have 10 intensive care beds; all medical and surgical units
use these beds. Stroke patients are transported from the
ED because of the insufficient number of intensive care
beds. Trauma patients need a multidisciplinary approach.
We have only 1 thoracic surgeon and 1 plastic and
reconstructive surgeon. When we require a consultation,
they usually are busy performing operations.
The reasons for transfer and indications differ
according to the referring hospitals’ location (rural or
central), and from which department the transfer is
planned (4,12). Non-clinical transfers occur when a
patient is transferred because of the lack of a critical care
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bed or insufficient staff at the referring hospital. Ideally,
no patient should be transferred for non-clinical reasons.
Secondary transport should only take place if it is likely to
improve the patient’s clinical outcome (13). In a broad
study, 75% of patients were transferred for specialist
care and 22% for non-clinical reasons. It was concluded
that trauma was the most common reason for transfer of
the critically ill adult from the ED (10). In our study, STs
mostly took place for further investigation and
treatment; non-clinical transfers followed. Our nonclinical transfer rate was lower than that in the literature
(10).
Limitations
Our study was based on data available from
questionnaires filled out by medical personnel. The
distance between the tertiary care center and our hospital
is only 4 km and the journey takes only 5 min. In some
patients in whom the decision for transport had been a
dilemma, the presence of so close a tertiary care center
could have a positive effect on the decision to transport.
Finally, our study was performed in a state hospital; thus,
the results may not be generalized to other types of
hospitals (e.g., academic medical centers, private
hospitals, university hospitals), which accept transfers for
different indications or with different diagnoses.

Conclusion
The decision time in the study group was shorter
compared to data in published articles. The relatively long
stay of specialist physicians in the hospital may be the
main reason for this result. The main determinant of the
decision time was the age groups. The shortest DT was
found for infants and this was because of the lack of a
pediatric intensive care unit in the hospital. Organization
of the services (limitations, strengths) in the hospital
directly affects the secondary decision time.
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